Distribution and bioaccessibility of metals in urban soils of Kumasi, Ghana.
To assess the potential risk associated with incidental ingestion of metal contaminants in soils from areas where most of the commercial activities are concentrated in Kumasi, Ghana, total and bioaccessible concentrations of metals were determined in surface soil samples. Arsenic, Cr, Cu, Pb, and Zn in some of the samples exceeded international environmental soil quality guidelines. The use of geoaccumulation and enrichment factor indices also indicated high contamination in select areas of the commercial hub. Multivariate analyses of the data suggested that As, Cr, Cu, Ni, Pb, and Zn were mainly derived from anthropogenic sources whereas Al, Cd, Hg, and Fe were attributable to either soil parent materials or atmospheric deposition. Based on the total metal concentrations, the risk associated with exposure to metals in the contaminated soils was found to be high; the hazard quotient based on the mean concentration for a child receptor was greater than 1 for As, Cr, and Pb. Metal bioaccessibility was variable; decreasing in the order Zn (73 ± 15%) > Pb (62 ± 16%) > Cu (47 ± 14%) > Co (28 ± 11%) > Ni (24 ± 11%) > As (14 ± 13%) > Cr (2.8 ± 2.6%). Incorporation of the bioaccessibility data in the risk characterization resulted in hazard quotients of less than 1 indicating that the general risk associated with incidental ingestion of metals in the soils for both children and adults is low except for the contaminated hotspots. Lead and As contributed most to the overall risk.